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DZYALOSHINSKIY, 130, LIFSHITS,Yel. 56-7-59/ 66

A Bhase Pransitic.. of Teoond .ind in Sodium Saltpelts

(Fazovyy perekhod vtorogo rodavy natriyevoy gelitre ~ Russian)
Zhurnal Eksperim,i Teoret.Fiziki,1957, Vol 33,Nr T, PP 299-301 (uUssr)

Thelpresent paper investigates this phase gransition in connection
with the peasuremncnts carried out by M-O.Kornfeld and A.A.Chudinov,
Zhurn.Eksp.i Teoret.Fiz.,1957,Vol 33, Nr T7,PP 3%, These aathors in-
vestigated the temperature dependence of the elastic constants of
sodiun saltpeter meer the point of transition.Below this point two
molecules are 1ocated in +he elementary cell of the NaN03-crysta1,
the two NOj3 groups having two different crystallographical orienta-
tjons .Above the point of transition all differences petween the NO3

pability,assumeé one of the two possible orientations. The volume of
the elementary cell is here reduced by one half. Thus, the transition
is connected w#ith the order of the NOz groups- The here discussed

phase transition is described by & pa;ameter 2, which, in the casé€
of all transformations (to which velong also the translations) of the
aynmetry group (of the phase Dg gorresponding +o the high tempera-

ture) are transformed like the $anction sin n(x+y+z) Herefrom it

follows that in connection with the development of the thermodynanic
potential the term which is proportional to 2 is lacking,s0 that
this transition is actually realizable a8 @ transition of the second
kind. For the deternination of the modification of the elastic coef~
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ol PHASE I BOOK EXPLOITATION sov/1787

. Landau, Lev pavydovich,and Yevgenly Mikhaylovich Lifshits

Mekhanika (Mechanics) MoscoOW, Fizmatgiz, 1958. 206 p. (Series:
Teoreticheskaya flzika, T. 1) 35,000 coples printed.

Ed.: B.L. Livshlts; Tech. Ed.: S.N. Akhlamov.

PURPOSE: This book may be useful to engineers, scientific research
workers, and vuz gtudents in the field of mechanics.

COVERAGE: The book 18 the first volume of the new edition of the

authors'! Theoretical Physics. The book discusses equations of

motion and thelr integratlon, impact of particles, vibrations
about a position of stable equilibrium, motion of a rigid body,
and canonical equations. The succeeding volumes will be: 2) The
Theory of the Fleld, 3) Quantum Mechanics (Nonrelativistic Theory),
4) Relativistic Quantum Theory, 53 Statistical Physics, 6) Hydro-
dynamios, 7) Elasticity Theory, B Electrodynamics of Continuous
Media, and 9) Physical Kinetics. The authors thank I.Ye. Dzya=
loshinskiy and L.P. Pitayevskiy. L. Pyatigorskly 1s mentioned as
having contributed to this field. There are no references.
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LIFSHITS, Ye. M.

Statistical Physics, by L.D. Landau ag.(iin Ye M, Lif-
ghits. London, Paris, Pergamon Press; Reading,

. dision-Wesley, 1958
Hase {;Bidp. Diagrs. (T;naoretical Physics, Vol. 2.5*01-
Translated from the original Russian: Sta

cheskaya Fizika, Moscow, 1951.
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LIFSHITS, Ye. M., and 1ANDAU, L. D.
- : ticel
1, 3, Course of Theore
on-Relativédtic Theory, vol. 3, .
eonal Mecm:irisl’iuggri‘ai? ‘iy JgB.Sykes end J. S. Bell. 515pp ..

Physics, Trenslated fro Ceneda, Addison weatey Publ. Co., Ins.

Pergemon Press 1td., Englend; for 1S end

Reading Mess, 1958'
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53-64-3-5/8
& AUTHORSS Deryagin, Be V., Abrikosova, 1. I. Lifshits, Ye. M.
e —
TITLEs ""he Molecular Attraction of condensed Bodies (Molekulyarnoye

prityazheniye kondennirovannykh tel)

PERIODICAL:  Uspekhi Fizicheskikh Nauk, 1958, Vol. 64, Tz 3, PP+ 493950
(USSR)
TR L

ABSTRACT: The present survey ig divided intos introduction, the theories
of molecular interaction between nicro-objects, and a ori~
tigue of their use with macro-objects, the theory of molecular

attraction between condensed podies, the method of measurement
(the principal scheme of measurement, the objects of neasure-
ment, the microweights with inverse binding for the measure-
ment of the jnteraction force between 801ids, the beam of ba-
lance, compensating and follow-up systems, the constructive
shape of the apparatus, the process of measurements, the ad-
justing, the regulation and calibration of weights, the meth-
od of measurement of the distance between the vodies to be
jnvestigated, the preparation of the surfaces to be investi-

Card 1/2 goted), the rasults of the measurements. The discussion of

APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R000929910008-3"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R0099299:!.QOOS-3 7

- S - . - N )
b e iZ e L S A R ) ST AL S O AR O S TG E‘.’

. 53-64-3-5/8
The ldolecular Attraction of Condensed Bodies

the results (the analysis of the nmeasuring results, the con-
parison with theory, a comparison with the macroscopic theory
of molecular attraction, the use in the theory of coagulation
and in the theory of dampéning). There are 19 figures, 1
table, and 27 references, 12 of which are Soviet.

i:;"';Mb'lééﬁiésiiﬁdéﬂéf'ic properties 2. Molecules--Theory
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LIFSHITS, Ye. M.

i B "Superfluldity”, Scientific American,Vol.198, Yo. 6, June 1958.

When liquid helium is cooled to 2.2 degrees above absolute zero, itf flows

without frictio?. A Soviet physicist describes how this strange fluid exhibits the
quantum. properties of individual atoms.
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Pluid mechanirs, Yy Lsv. De Landau and . M, Lifshite.
London, Perparon Fress, Neading, lass., iddison~ ‘esley
Pub. Co., 1959,

XIT, 53¢ p. diagrs., graphs. (Thecretical Thysics,
Translated frem the original fnssian:  Xekhanika

l
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1

| sploshnykh sred. Mogscow, 195,
|

1 RBibliograrhical footnotles.
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. AUTHORS: Dzyaloshinskiy, I. Ye., Lifghitg,. L8e.Mey 807/56-37-1-36/64
. Pitayevekiy, L. P. et
TITLE: Van der Waals' Forces in Liquid Films (Van-der-Vaal'sovy sily

v zhidkikh plenkakh)

PERIODICAL: Zhurnal eksperimental‘noy 1 teoreticheskoy fiziki, 1959, Vol 37,
Nr 1(7), pp 229 - 241 (USSR)

ABSTRACT: The authors find general formulas for the determination of the
thermodynamic quantities (chemical potential) of a liquid film,
and they find the limiting 1aws for the dependence of the chemi-
cal potential on the thickness of the film. The difficulties
in the generalization of the formulas derived for the vacuum in
the case in which the interspace between the bodies is filled
with any medium, are now eliminated because of the general for-
mulas (Ref 2) already derived for that part of the thermodynamic
quantities of any abgorbing medium which is conditioned by the
electromagnetic fluctuation field with the wave lengths A >a
(a denoting the interatomic distances). This field corresponds
to those forces which have the same nature as the van der Waals'
forces between the single molecules at large distances. At

Card 1/3 first, the stress tensor in a stratified absorbent medium is

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"



"APPROVED FQR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3

+2mie b e e s ] o = - el !

T B L PR

N [ N

ChORRTR ) NSRS L g - .4

. Van der Waals' Forces in Liquid Pilms S0V/56-37-1-36/64

calculated, and in the next part the forces of molecular inter-
action between solids are determined. In the case of a metallic
"intermediate layer" between the bodies, the force of molecular

attraction passes from the law 1"5 at "small" distances to the

law 1-5 at "large" distances. The authors then investigate a
liquid film on the surface of a solid body. This film is as-
sumed to be applied to a wall vertically arranged in the field
of gravity. F(1) + 782 = const is the condition for the con-
stancy of the chemical potential along the system, for F(1) is
the part of its chemical potential n depending on the film
thickness. Thus, p = p  + F(1), u, denoting the chemical po-

tential of the "massive liquid". Further, p(l) + pgz = O, the
function p(1l) determining all thermodynamic properiies of the
£41m. The authors then investigate some typical cases which

may be present according to the character of the function u(l):
(ag If u(1) is a monotonely falling, everywhere positive func-
tion, the liquid does not moisten the golid surface, and no
field is formed. (b) If u(1l) is a monotonely increasing, every-
where negative function, this usually corresponds to a liquid

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"
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Van der Waals' Forces in Liquid Films 80V/56-37-1-36/64

which completely moistens a solid surface. On a verticagl wall,
& film with a thickness tending to zero at z —> o is particu-
larly formed. This decrease in thickness takes place at first

according to the law 1~z-1/4, then according to z'1/3. Subse-
quently, the contribution to the chemical potential caused by

. forces of nonelectromagnetic origin ie estimated. Finally, some

' films of liquid helium are specially investigated. The authors
thank the Academician L. D. Landau for the discussion of the
problems investigated here, and Professor B, V. Deryagin for
the supply of his papers., There are 3 figures and 21 references,
10 of which are Soviet.

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute of
Physical Problems of the Academy of Sciences, USSR)

SUBMITTED: Febrgary 12, 1959 (initially), and March 27, 1959 (after revi-
sion
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LIFSHITS, Ye. M.

Electrodynamice of Continuous Media, by L.D.
Landau and Ye. M. Lifshits. London, New York,
Pergamon Press, Reading, Mass., Addison-Wesley,

1960. 8
. diagrs. (Theoretical Physics, V. )

J'Eaﬁﬂaiad froﬁ: the original Russian: Elektrodi-
namika Sploshnykh Sred, Moscox, 1959.

Bibliographical footnotes.
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~ LIFSHITS, Ye. M.
Mechanics, by L.D. Landau and Ye.M. Lifshits. New
York, Pergamon Press, Reading, Mags,, Addison-Wesley,
1960.

165 p. diagrs (Course of Theoretical Physics
Vol. 1)
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PHASE I BOOK EXPLOITATION S0vV/4308

Landau, Lev Davydovich, Academician, and Yevgenly Mikhaylovich
Lifshits, Professor

T

Teoriya polya (Field Theory). 3rd ed., rev. Moscow, Filzmatgiz,
1960. U400 p. (Series: Teoreticheskaya fizlka, t. 2)
25,000 copies printed.

Ed.: U. Ya. Margulis; Tech., Ed.: S. N. Akhlamov.

PURPOSE: This book 18 intended for students at schools of
higher technical educatilon.

COVERAGE: The book 18 the third revised edition of the second
volume in a serles on theoretical physics. The series will
consist of the following nine volumes: 1) Mechanics, 2)
Field theory, 3) Quantum mechanics (nonrelativistic theory),

43 Relativistic quantum theory, 5) Statistical physics,

6) Hydrodynamics, 7) Theory of elasticity, 8) Electrodynamics
of continuous media, and 9) Physical kinetics. The present
volume deals with the theory of electromagnetic and gravita-
tional flelds. The material i1s based on the speclal and
general theories of relativity and the equations are derived

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"
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Field Theory Sov/4308

on the basis of variational principles. The last two chapters
are devoted to an account of the theory of gravitational
fields, 1. e., the general theory of relativity. No previous
knowledge of tensor analysis 1s required of the reader, asitis
explained parallel with the development of the theory. The
present third edition has been considerably revised by com-
parison with the second edition, which appeared in 19 8. The
authors thank L. P. Gor‘kov, I. Ye. Dzyaloshinskly, and L. P.
Pitayevskly. There are no references,

TABLE OF CONTENTS:

Foreword 8
Ch. I. Principle of Relativity 9
1. Propagation veloclty of interactions 9

2. Interval 12
3. Proper time 17
4, Iorentz transformation 20
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s/056/60/039/01/19/029
BO06/B063

AUTHORS : Lifshits, Ye. M., Khalatnikov, I. M.

~ W
TITLE: On the Singularities of\Cosmo Solutions of the
Gravitat*onal Equations. B

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki,
1960, Vol. 39, No. 1(7)s pp. 149-157

TEXT: The usualloy applied cosmological solution of the Einstein gravi-
tational equation is based on the assumption of an entirely homogeneous
and isotropic mass distribution in space though this assumption is at

most approximately satisfied. In the present paper, the authors wanted

to clarify as to how far the properties of the solution and, above all,
the occurrence of time singularities are connected with this assumption.
This problem can be tackled moat successfully by studying the general

properties of the solutions to gravitational equations in the neighborhood
of singularities. The existence of such solutions is assumed. Two particular
clanses of these solutions are given. One of them is a generalization of

Card 1/2

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"



"APPROVED FOR RELEASE: 07/12/2001

N N [ Y

CIA-RDP86-00513R000929910008-3

5/056/60/039/003/032/045
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AUTHORS : Lifshits, Ya. M., Khalatnikov, I. M.

TITLE: Singularities of the Cosmological Solutions of Gravitatio-
nal Equations.\II

PER‘.;EODICAL: 7hurnal eksperimental’noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 3(9), pp. 800-808

TEXT: The sub-classes of cosmological solutions of gravitational equa-
tiong derived in Ref. 1 (Part I of the present paper) usually have
singularities. The question as to whether the existence of gingularities
is a general property of cosmological solutions, jrrespective of the as-
sumptions made for the distribution of matter and the field of gravity,
has not been solved as yet. The solution of this problem is related to
the existence or non-existence of a general solution of gravitational
equations. Thus, the authors were confronted with the following problem:
Within the region of a singularity that is assumed to exist, the form

of the broadest class of solutions to gravitational equations is to be
found, and conclusions are to be drawn as to the universal character of

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"
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AUTEORS: Lifshits, Ye. M., Sudekov, V. V., Khalatnikov, I. M.
TITLE: Singularities of cosmological solutions of zravitation

equations. III

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40,
no. 6, 1961, 1847-1855

MEXT: In earlier papers (Refs. 1,2: ZhETF, 39, 149, 1960; ZhETF, 39,
‘ 800, 1960), Ye. M. Lifshits and I. M. Khalatnikov studied the form of the
T cosmological solution of gravitation equations near a point with time
singularity. The general solution of gravitation equations with a
fictitious singularity may be represented (by a proper choice of a
synchronous reference system) in a form in which the singularity is
synchronous for the entire space., Such a solution must contain eight
arbitrary solutions of the three spatial coordinates: 1) four "physically
different" functions, necessary to establigh the gravitational field at
a certain initial moment, 2) one function determining the initial hyper-

]
1
1
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2520L
: s/056/61/o4o/006/025/031
Singularities of cosmologicales. B1 08/3209

gurface in the geometrical gtructure, 3) three functions related to the
requirement that the conditions 8,5 = -1y Bgq ™ 0o (1) for the metric

tensor (Refs. 1,2) permit eny sransformation of the spatiel coordinates
without involving time. The arbitrary cholce of the spatial coordinates
nay be used to bring the first terms of the expansion for the metrics
near the singularity into a form in which the spatial differential length
is given oy the formule

a1? = gdpdxadxh - aabdxadxb + (% -9>2a3;dx§ +2 (% -q)zgaadxadx5 (5),

where the indices a,b assume the values 1,2} the quantities “ab’aba""}}’?

are functions of all three goordinates. These statements, together with
the resul%s of Refs. 1 and 2 lead to the obnelusion that the presence of
a time gingularity is not a necessary property of cosmological models in
the general relativity theory, and that the general ocaee of erbitrary
distribution of matter and gravitational field does not lead t0 such &
gingularity. The authors thank Academician D. L. Landau and

card 2/3
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S/056/61/040/006/025/031

Singularities of cosmological... B108/B209

L. P. Pitayevskiy for discussions. There are 3 Soviet-bloc references,

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute
of Physical Problems of the Academy of Sciences USSR)

SUBMITTED: January 25, 1961
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- TITLE:. ~ General theory of the Van der Waals forces

PERIODICAL: Uspekhi £izicheskikh nauk, V. T3y NOs 39 1961, 381-422

PEXT: A brief report 1is first given of the methods of the quantum field

~theory, and the general theory of the Van der Waals forces 1is then ex-

plained on this basis. Such a theory has been developed for the first
time by Ye. M. Lifshits. The application of the methods of the quantum

- field theory to the problems of statistical physics at finite temperature

is based on a paper by Matsubara. According to it, the free energy can be )(

oo

calculated by the rules of Feynman's graph technique. Matsubara's
technique can be appreciably improved by taking account of some general
properties of the Green functions (A. A. Abrikosov, L. P. Gor'kov,

1. Ye. Dzyaloshinskiy, ZhETF 33, 7199 (1959), Ye. S. Fradk'n, ZhETF 36, -
1286 (1959). The following series presented~schematicallb must be summed
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to calculate the  total Green, funciion of the photoni

PER— SRS / aa o

H
‘ In tne case Ol & gpatially inhomogeneous gystem it has the form (

'Dnb(l'n Tn gn) = Q?;p (l“. 8 7Y En) + S ‘D“Y (rl' ts En) n“ (l';. Yo E") X | Eq . 24'8 '

S (ro s b dro e § Di e e B Tl T B Dl (o 7 B :
£ ) D (re 1ot B dradrodradre e ey

X Ty (Far Toi

s the so-called polarization oberator of the system.

5 o
“d (r1,r2;€ n) signifie
(2.8) or, in another form,
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Dap (P10 F25 En) = Dap (Fu: T53 E)+ S dry dry Dy (F1y T3 En) Mo (720 i )X
X{mhvumﬁd+gﬁﬂn®&uunﬁgﬂwuunﬁnﬁwuungg+(gg{}
- { ooy ey dr Dby e 73 o) T (7B D (5 v B "
 Thyg (1y Foi &n) Dip (Tsr Fai )+ - } .

S S

_is an integral equation with respect to d‘ﬁaving the form

: \ Dap(ry Pt t,)=Dap(rur i En)t , . . . i .
., +{ Doy (e 7o BT (5 73 B) Dy (1o, 1yt En) drsdre. (29) \ \)[

L _

In the general case there is n

gsion in a closed form for the _

0 expre
t case of longwave photons, the

polarization operator. In the presen
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polarization operator can be expressed by the dielectric constant of the
body. To calculate the additional term to the energy of a condensed
body, due to the longvave fluctuations of the electromagnetic field, a
part describing the energy of interaction of the particle with the
electromagnetic field: (
- 3_;

H = Ho + Hint = Ho - j Aa(r)ga(r)d r,
is separated from the total Hamiltonian of the system., The series of the
perturbation theory is represented by diagrams of the type of Fig. T or

Fig. 8 for the free energy or the Green function of the longwave photons,
respectively. In the k°a<2 1 approximation, only diagrams of the form Kl

of Fig. 7a offer a correction to the free energy. The corresponding
"expression for the free energy reads Eq. (3.1)

o
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F"'Fo"‘;!;_‘T Z {S“up(r.-.r.'-ﬁn)%a(ru ry; §a)drdry+-

0O

';ii' S Iap £y, T3i-En) Dy (ras Tai §n) Tva (30 78 E)X
X Dla (v, i Ep) drydrydrydeg 4.0y -i——:—;— S Hng (ryo Fai Bp) Dy (ras 135 En) oo s
e oo Ty (Famaas P2t §4) Dba .("m' riEa)dry .. drgn . } y (3:1)

> - _ - .l F be
If the polarization operator T ik(r1,r2; fn) —ﬂki(rz,r1, §n) can
' i ; dy, it will be then
ssed by the dielectric constant of the bo ¥ .
;)(;Is)g‘igble inyprinciple to express the corresponding correction to the free )(
energy by formula (3.1).
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. t= —grad py— = 3\ WDy (r, v B grad et

n=0

+L_47:lt' E' t2 grad {SDu (r, 7} En)gg.g} . (3.47)

n:
SR

permits the ready calculation of the correction to the chemical potential
of the body. The, pressure is calculated next. The force can be repre-
sented by f, = - Qdik/? x, with the potential tensor

Rl

P 2T 1, : 128 (r, (8n) | (5. r-
an= —rda—r 3 {7 % [er, iEm—o 2GR ] Dii(r, vi £) +
Nos

4 8(r, iﬁn)mﬁ i §,.)—--%'5u‘b{l' (r, 1i3En) +‘D{l’l (ry v En)} . (3,24

P
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The equations (5.24) and o : v .
LD =to@i)+r B EGtaln nE). (B29)
' ) n=03

gfound by I. Ye. Dzyaloshinskiy and L. I, Pitayavskiy, ZhETF 36, 1797

1959)) solve in principle the problem of calculating the Van der Waals

part of the thermodynamic quantities of a body. The fourth part of the
present paper deals with the molecular forces of interaction between

solid bodies. In this connection, the general theory developed above is
applied to the calculation of the Van der Waals forces between closely
approached bodies. The force between the unit area of the two bodies

(media 1 and 2) which are separated by a gap of width 1 filled with

medium 3, is described by Eq.. (4.13). ‘ 0(
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Fm=ﬁT5 %FSF{[“+MWHUW(%?WE)—Q"+

bl (82— pP) (53— p)
(51t pes/es) (s34 peaf 2 R
t+ [t e oxp (Ee1ve)-1] far @13
rje wheno ’
a=V(ele)— T+ 0% s,=V{efe) =1+, E,=2unkT/h;

Here 81, 62, 2,3 denote functions of the imaginary frequency

W= i f (e= ¢ (ifn)), k being the Boltzmann constant. Summation is done

over the integers n, and the term with n = O is to be taken with half
the weight, The general formule and limit cases are then discussed.
Eq. (4.13) can be simplified because the effect of temperature upon the

interaction force between the bodies is generally quite negligible. The
~ thus resulting formula (4.14) , :
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‘e 77":‘—'30 S° poes { [LatDetn o oo IVE;)— 7

(81— p) (33— p) .
. : (514 P er/es) (514 ealey) 228 1N 4"
. - +[<s,-p,e.,=,m.—pe./e,)°¥P(~’£—‘£Lffa)—1] Farae a4
ll io suited for distances 1 & ohi/kT. Also (4.14), however, can be ap-

preciably simplified in two important limit cases:

R (es-+e9) (eg+-25) ) v
N ,

or

R I OV Y ) [ B ) I SRR
B ‘°=‘% (o0 GE)F e () Tea (B &5 (B) & - ’( )

-t
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respectively, holds for "gmall" distances. (i,e., small with respect to
the lengths Ao of the waves that are typical of the absorption spectra of

the given bodies). lw| is a frequency that is typicnl of the absorption
spectra. of all three media. For *large" distances » Ao'-'
—___'_—-—_"_—'— -

he e (s10t-P) ('to+AP) 11
=t Vo SF{ =P (ma—p) & 1]+

’_"_ [ (210F P B10/80) (8201 P €30/230) & - 1 ]"} dp dz, (4,19)

(310— P E10/€30) (10— P E10/220)

 sge=V (810/830) — 14 P 8= V(on’eao) -1+ p

holds after the substitution x = 2pl f/c, where E10, 620, 830 denote

the electrostatic values of the dielectric constant. From (4.19),

o
F—-. he %S x¥dpdx =£’_ he
TRV 23 Piei—1) 200 Y e’

(4.21) .
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follows for metals, and
n? he 1 [T St 7 1 [T ‘
T W e, / €39 \ (lm'i' an) IUZ ( 810) l B (4'22)4“‘_‘1
for equal bodies. If the gap between the two bodies is filled with a

liquid metal, the interaction force decreases as l"'5 at "small” distances,

and as 172 at "large" distances. B. V. Deryagin, I, I. Abrikosova
nmade the first reliable measurements of molecular attractive forces J/
between solid bodies. For two metals separated by a vacuum

: 2
p . kT [Hz(_zur_@_l_) ox ( Ml_]@,;o) ,

8n10 e he

At "large" distances

fie
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holds for the attractive force between two split up bodies. This cor-
responds to the interaction of two atoms with the energy

ﬁ = - —Q—ﬁ% a;az (4.36)
4AnR

The interaction energy between two atoms in a liquid is

) B8, (iR dea(iE) & (440
U(R)"-" - iﬂn’R' 5 ( {;Nl )N,..o< 0N. N.-O B’(‘E) (340)

at "small" dlstanoes and

. Mhe /e N\ ey S
" - vm=ti s (e )M;o o )N’_.o. A

.at "large" distances.
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» T 1 e (i) —eiE) 7? L >
U(R)= _usanl_g [ ry (‘§)+20 (‘E) ] dEO 1t ( )’0' (4'42)

) 200V ho e)—e 2 )
U(R)= ~®nR ;/my[ eZ+zé’. ] v B> . (443)

hold for the interaction force of emulsion particles at "small" and
"1arge" distances, respectively. The theory described in the present
paper is also suited for calculating the thermodynamic quantities of a

thin liquid film on the surface of a solid. Simply 3 > = 1 is to be

put in the earlier found formulas (e.g., general formula (4.13)) for
determining p. The function u(?y1) determines all thermodynamic quanti-
ties of the film. A report is finally given of the negligibly small
contribution of forces of non-electromagnetic origin (V. L. Ginzburg is
. mentioned), and liquid helium films are.discussed. ~1-5 is to be
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expected for the actual thicknesses of the helium film, and 1 - 2 1/3 '
for the film profile.,. There are 13 figures and. 30 references: 15 59v1et-
bloc and 15 non-Soviet-bloc., The two most recent references to English-
language publications read as followss "L. G. Grimes, L. G. Jackson,
Philos. Mag. 4, 1346 (1959). I. A. Kitchener, A. P. Prosser, Proc. Roy.
Soc. A 242, 403 (1959).
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Landau, Lev Davidovich;

‘| Theoretical physics.-. v, 7t Theory of ngottclti}Q&adreticheskaya
~ gizika, t. 71 Teoriya uprugosti) 3d ed,, rev, and enl. Moscow,
Izd=vo "Nauka', 1965. 202 p. {11us,, index. 62000 copies printed,

EQ'_,JE'ff 3

'Ei TOPIC TAGS ¢ eiasticity theory, elastic wave, dislocation, heat con=
-~ ductivity, viscosity

SN | PURPOSE AHD COVERAGE: This book is Volume 7 of a series "Theoretical
S | Physics" published by Izd=vo "N auka", The theory of elasticity
|- 'is presented as a separate book in this third edition of the above
|- work, The preceding adition (1953) included hydrodynamics and

' ."appeared under the title Mekhanika sploshnykh sred; (this bock was i .
_¢ranslated by-J. B, Sykes and W. H. Reid of the Pergamon Press undef .- =
. the title Fluid Physics, Addison=Wesley Publishing Company, 1957). -
" The third edition contains a few raiatively minor corrections and .

additions and a new chapter on the microscopic theory of disloca= |-
tions. As this book is {ntended primarily for physicists, such

:"'ZLCatdv" e S

)
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 "discussed. The problems of heat conductivity, viscosity of solids,
_and theory of elastic vibration and waves are given conlideratton.

i Section 27, Elastic deformationq'tn’the’prgsence of dige .ot

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86 00513R000929910008- 3

oo s e TR S

P BT AT

A

i
i

d;'Lﬁ&béﬁhW‘ e e e et e A S R = e
T 1AM5023895 .. .. B / -
- E ¢ ' H
o Section 28, -The effect of the stress field on a ‘dislocation == 165 1%
"l Seetion 29, Continuous distribution of dislocations == 169 ‘ i
T Section 30, Distribution of interacting dislocations == 174

’ ~Section 31.'gEqu11£br1um of a ctack 1n an elastic medium == 179

{~_Ch. .7 Hea: conductivity and viscosity of solids == 185
'31f Subject” 1ndex --’203 ' 7 ' S
su copes uz, MA ' . BUBNITIED: 30Maré3 = NO REF SOVi 000

- . oruzn: ooo'

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3

G TR RS AR A

LANDAU, lsv Davydovien, akaderik; I{}_{‘SHH‘S, Yevgenly lﬁkhAjlovzgh s
prof.; VIRKO, I.G., red.

[Mechanics] Mekhanika. MNoskva, Na}xkg, .37.965_01. 203p o

143

[Theory of elasticity] Teoriia uprugosti, Moskva, Nauka,

. 202 p. .
1965. 202 ¥ idua 1838)

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3

£l

LANDAU, Lev Davydovich [deceased]; AKHIYEZER, A]_.elfsancirull'ichg
LIFSHITS; Yevgeniy Mikhaylovich; LUROVA, V.Ya., Tec.
[General physics course; rechanics and moleculer physics]
Kurs obshchei fizikl; mekhanika i molekuliarnala fizika.
Moskva, Nauka, 1965, 384 p. (MIRA 19:1)

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"



it 17 (oo 57

O

"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3

» i) o2 S - 1

LIPSHITS, Ye.V.; BUCAYEVA, N.I.

- t. Piz.
Spectrum analysis of chromium for impurity content. .
ghor. no.t:491-493 '58. (MIBRA 12:5)

1. Piziko-telkhnicheskiy institut AN USSR, Khar'kov.
(Chromiun-~Spectra)
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AUTHORS : Lifshits, Ye. V., Konovalov, V. G., SOV/32-24-12-24/45
Yerko, V. F.

e TITLE: Spectral Analysis of Binery Iron-Chromium Alloys
P (Spektraltnyy analiz binarnykh splavov zheleza 8
khromom)

FERIODICAL: Zavodskaya Laboratoriya, 1958, Vol 24, Hr 12,
pp 1483 - 1484 (USGR)

ABSTRACT: A method is described for determining chromium in
iron (0.1-30% Cr), and for deteraining iron in
chromium (0.1 - 1% Fe). Unalloyed samples, thin
metal films ( to 20 p), and dispersions of chromium
in the surface of irun-chromium alloys(to a depth of
750 u) were investigated. The metal films were
obtained by evaporating the alloy on an aluminum
suppor¢ and in a high vacuum. The standard solutions
were prepared by dissolving the material and were
determined using the porous cup electrode method
of Feldman (Fel'dman) (Ref 1). A { -12 spectrograph

Card 1/2 and a IG-2 generator were used. The analysis of
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the unalloyed sanmples was carried out in the usual
way. The nccurancy of the method is + 6%. Comparison
of the analytical results with those obtained
chemically (by N.V.Sivokon') shows a satisfactory
sgreenent (Table). The analytical results on the
dispersion of the chromium (Figure) were used to
calculate the diffusion coefficient for chromium
in iron. The mnetal films on the aluminum support
were investigated in a local analysis using a ge'.erator,
and these r~sults were found to agree with the
analysis of the solutions. N.I,Bugayeva and L.N.
Mosova participated in the experiments. There are
1 figure, 1 table and 1 reference.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk USSR
(Physical-lechnical Institute, Academy of Sciences,UkrSSR)
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AUTHORS: Lifshits, Ye. V., Bugayeva, N. I. SOV/32—25-B-17/44

TITLE: A Spectrum Analysis of Chromium for Establishing Its Contents of

- Impurities

PERIODICAL: Zavodskaya laboratoriyas, 1959, Vol 25, Nr 8, pp 952 - 954
(UssR)

ABSTRACT: L. N. Mosova participated in the present paper. An analysig

method has been elaborated for metallic chromium (I) with a
spectrograph of medium dispersity. The determination of im-
purities (Im) which are difficultly volatile, is effected by
directly fractionated evaporation of the sample in a dc arc
(DA), and that of the readily volatile (Im) by enrichment ac-
cording to the evaporation method (Ref 1). The (I)-sample is
transformed into chromium oxide (II) before the determination.
It was establisghed that Cd, Bi, Pb, Sn, and Sb evaporate consid-
erably faster in the first 5-20 seconds from the crater of the
carbon electrode in the (DA) than the basic substance. Al, Fe,
Si, Ni, and Mg evaporate in the same way as does (I) during
a longer time period. Two series of standard samples (ss) are
being used, one for the determination of Fe, Al, Si, Ni, Co,
Card 1/2 Mg, Cu, Be, "and larger quantities of readily volatile (Im),
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Spectrum Analysis of Chromium for Establishing Its SOV/52-25-8-17/44
Contents of Impurities

the other series for the (I)-analysis of readily volatile (Im).
The article contains descoriptions of the following: preparation
technique of the (88) and the samples, analytical lines, sensi-
tivity and determination accuracy of the analysis (Table). The
purity of alumothermie (I) was made for the elements Al, Fe,
and Si. (I) served as inner standard and nickel was also in-
vestigated. An ISP-22 spectrograph was used. For the determina-
tion of readily volatile (Im) the above-mentioned method was
applied (Refs 1,2), the metal sample was transformed into its
oxide. The evaporation temperature of 1500° proved to be the
most favorable; they used an evaporator system FIAN and an
ISP-22 spectrograph. From 3955 to 1957 several (I) analyses
were made according to the developed method. The determination
accuracy is given with a probable mean error of approximately
12%. There are 2 figures, 1 table, and 3 Soviet references.

ASSOCIATION: Fiziké-tekhnicheakiy institut Akademii nauk USSR (Institute of
Physics and Technology of the Academy of Sciences, UkrSSR)
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AUTHORS: ifshfts', Ye.V., Yehorov, A.M., and Zahorodnov, 0.H.

TITLE: Measuring high-frequency field strength in a plaswma
by means of the Stark effect

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, V. 6, ro. 6, 196!,
793 - 796

TEXT: A method is proposed for measuring parameters of plasma wave-
guides which has the advantage (over existing methods) of introduc-
ing only very small perturbations. The Stark effect is used for de-
termining the mean field strength in plasma waveguides 1n a magne-
tic field. First, the radial distribution of the electric-~fisld com-
ponents in the waveguide are determined, and then the phase velo:zity
of the wave and the field strength at the waveguide axis. The field
—-strength measurements were based on the Epstein-Schwartzschiid for-

mula:
Av = —2hE

- 2
8y nie
Card (::) #

{ny(ny - ng)y - ny(ny - “E)JS (H)
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S/185 61/006,/006/016/030
D299/D304

for the static Stark effect., It was found that the magnitude of the
Stark line broadening was congsiderably greater in the experiments
conducted, than line broadening due to other factors which could Q(

tnerefore be neglected. The diameter o

£ the plasma waveguide was

20 mm, the plasma density varied between 1010 - 1011, The field

strength was measured by the broadening of the H

- line. This line

was selected because it was more suitable for the operating condi-
tions of the spectrograph used in the experiment. The discharge
spectrum was recorded on photographic plates of type "Pankhron";
the exposure varied between 30 minutes to 2 hours. A figure shows
a typical line shape. The line broadening; due 1O the experimental
apparatus, was taken into account be means of a calibration devicey
incorporating a thyratron. From formula (1) follows that the fiel
strength E = 2.31 ¢ 103 A9, where AA is expressed in &, and E - in
xw/cm. The obtained values of E are listed in a table, together
with the values of A% . The described method is effective; 1ita ef-
fectiveness increases with higher field strength. The use sf photo-
electric recording ensures much greater speed of measurement. Ther:

Card 2/3
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AUTHORS: Yerko, V.F., Lifshyts', Ye.V., Konovalov, V.H.,
Dubyns'kyy, I.H., and Buhayova; N.I.

TITLE: Spectral analysis of magnesium-beryllium alloys

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 6, no. 6, 1961,
837 - 842

TEXT: The present work was prompted by the need to develop Lagne-

sium-beryllium alloys for protective coatings of heai-transfer ele-

ments. Binary and mutlicomponent magnesium alloys were investiga-

ted, with beryllium (as basic addition), aluminum, calcium and zir-

conium. The admixtures were determined by the method of spectral

analysis of solutions. As a control method, the spectrophotometric

method was used for determining beryllium. Sodium and potassium we-

re determined by the method of flame spectrophotometry and photo-

electric recording of spectra. The beryllium concentration in bina-

ry alloys was determined by the three-specimen method. The multicom-

ponent magnesium alloys were analyzed for Al, Be, Ca, Zr (basic ad- V/(
—
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ditions), and Fe, Cu and Ni (impurities). The calibration curves
are shown in a figure. The results of spectral- and chemical analy-
sis were in good agreement. As a direct method of analysis of the
binary alloy, magnesium and beryllium were distilled simultaneous-
ly in a high vacuum. Such a method made it possible to prepare a
series of sufficiently homogeneous samples with a beryllium concen-
tration of 0.0003 to 6.0 %. From a table it is evident that the re-
sults of direct analysis of metallic specimens and of analysis of
the solutions were in good agreement. The spectrophotometric method
of determining the beryllium concentration in the alloy, involved
the use of sulfosalycilic acid and of trilon B (B) (the latter for
the purpose of cancelling the effect of magnesium). The spectropho-
tometer C¢ -4 (SF-4) was used. The optical density was measured at
a wavelength of A = 317 mp. The method permitted the determination
of a beryllium concentration of 0.005 - 10 %. The data related to
the flame spectrophotometric method used for detecting the presence
of sodium potassium in the magnesium alloy, are listed in a table,
There are 1 figure, 5 tables and 7 referencas¢ 5 Soviet-bloc and 2
non-Soviet-bloc., The reference to the English-~language publication

Card 2/3
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ok reads as follows: H.V. Meek, C.V. Banks, Chemistry, 22, no. 12,
. 1512, 1950,

ASSOCIATION: Fizyko-tekhnichnyy instytut AS UkrRSR (Physicotechnical
Institute of the AS UkrRSR, Kharkiv)
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19 T100

;2 UTHORS: JLifshyts', Ye V. Yerko, V.F., Buhayova, N.I., and
Mosova,; L.M.

TITLE: Spectral analysis of certain pure metals

PERIODICAL: Ukrayins'kyy figychnyy zhurnal, v. 6, no. 6, 1967;
846 - 850

TEXT: Methods are described for spectral analysis of pure metals,
used in the spectrum laboratory of the Physicotechnical Institute

of the AS UkrRSR. The following metals were investigated with re-
spect to 7 to 20 impurities: Manganese, chromium, beryllium, nickel;
cobalt, molybdenum, zirconium, zinc and iron; silicon~ was alsg in-
vestigated. The impurity concentration ranged from 10=1 to 1074 %.
The analysis of pure metals is based on the method of powder-cxide
analysis. In order to increase the gensitivity of analysis of the
concentration, the following methods were used: Fractionation in a
d.c.-arc, evaporation from the melt (the so-called globule arc), en-
richment by means of impurity distillation, and chemical methods of x

Card 1/3
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concentration of impurities. First, the method of fractionation 1is
considered. The specimen, placed in the graphite electrode, formed
the anode of the arcy whereas the cathode was formed by a graphite
rod. Preparation of the specimens, Conditions of the analysis and
Sensitivity of determination of the concentra%ion are given in a
table. The sensitivity varied between 3 ¢ 107 to 1 o 10~4%. The me-
thod is accurate to within * 10 - 20 %. The impurity concentration
and the sensitivity can be considerably jncreased by using a disvi-
llation method, developed by S.L. Mandel'shtam et al., whereby the
processes of extraction of impurities and of their spectral excita-
tions were separated. The authors used this method for detecting the
presence of readily volatile impurities in chromium. The vaporiza-
Yion temperature was 15009C, the duration - 90 seconds. The sensiti-
vity of detecting PD, Bi, Sn, Cd and Sb, was 1 . 104 %. The globule
-gre method yields high gensitivity; it is mainly used for analysis
of metal oxides with moderate melting point and which have (in the
melted state) high electrical conductivity. The authors analyzed

(by this method) nickel, cobalt, and iron of high purity. The sen-
sitivity of this method is by one order of magnitude higher than )(
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that of the fractionation method; the increase in sensitivity is
particularly noticeable in the detection of readily volatile sub-
stances. The method of chemical enrichment of the specimens with
subsequent spectral analysis of impurity concentration was used for
beryllium, molybdenum and iron of high purity. The method 1involves
the separation of the basic element by means of a selective reac-
tion. The use of the spectro—chemical method makes it possible to
considerably increase the sensitivity of analysis, which reaches

1 . 10-6 % for certain jmpurities (with an error of + 20 %). There
ars 2 tables and 9 Soviet-bloc references.

ASSCCIATION: FPizyko-tekhnichnyy instytut AS UkrRSR (Physicotechni-
cal Institute of the AS UXrRSR, Knarkiv)
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the aid of the Stark effect, L1z, . (o 26%5)

1, Fiziko-tekimjpheskly institut AN UkrSSR, l;l;ar'kov.
) (Brectric fields) (Plasma (Ionized gases
(Stark effect)
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ACCESSION NR:s AP4010407 8/0186/83/008/012/1328/1334
AUTHOR: Li!'shy?fig“ﬁ. V.; Kry*vulya. 3._ Se} .U_!.,_VO 8.

TITLE: Measursment of high-frequency field intensity in e plasma by means of the
Stark effect

SOURCE: Ukraylms'ky*y fiz. thurnal, v. 8, no. 12, 1963, 1328-1334

~TOPIC TAGS: field intensity, fleld utrength,.high-frequenoy field, plasma, magnstio
field, H sub beta, Stark effect :

ABSTRACT: The present work was oarried out to determine the dependence of the
intensity of a high-frequency field on the high-frequency power introduced into a
plasma wave-guide and the absolute value of the intensity of the high-frequency
field. Broadening of the H sub beta line due %o the Stark effect was measured to
determine the fisld intensity. As was to be expected, E is proportional to the
square root of w, where w is the high-frequency power. "The author is grateful to
0. He Zahorodnov and V. H, Padalets' for valuable advice and to V., E. Ivanov for
interest in the work and discussion of the results.” Orig. art. hass 2 formulas
and 6 figures.
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ASSOCIATIONs Fixysko-tekhnichnysy instystut AN URSRA(Physiooteohnical Institute
AN URSR). ~

SUBMITTED: °~ 22May63 DATE ACQ: 20Jant4 ENCLs 00
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© ACCESSION NR: APL017399 5/0185/64/009/002/0207 /0209

. .
AUTHOR: IAfshp*tsls BeVewm.

TITLE: On the possibility of spectroscoplc observation of eleotron bean
melting

SOURCE: Ukrayins'ky*y fizy*y zhurnal, v. 9, no. 2, 1964, 207-209

TOPIC TAGS: elactron beam, elsctron beam melting, electron-plasma .
interaction, spoctroscopic observation, plasma spoctroscopic observation,
electron lcnization

4
ABSTRACT: The possibility of continuous obsorvation of electron beam melting =~
by the plasma emission spectra is considered. The plasma is formed as & .
result of ionization by an electron beam of the gas and of the vapors of

the melting metal.
. Atomlc exoitation originates both from collision with the beam elsctrons

and from vibration exoitation caused by the beam passing through the plasma.
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As a result of these excitations the plasma electrons obtain energy enocugh to H

" ionize and excite the plasma atoms and ions, i

The mothod 4is applicable in the case when the pressure in the melting !
chanber is enough to form the plasma.

"In conclusion I thank V. E. Ivanov and A. K. Berezin for valuable

discussions." Orig, artiole has no graphios. i

ASSOCIATION: Fizy*ko-tekhnichny*y Insty*ty* AN URSR, Kharkov
(Physics-Technical Institute, AN URSR)

SURMLTTED: 25Juls3 DATE ACQ: 19Marél ENCL: 00

SUB CODE: ML, PH NO REF S0V: 003 ' OTHER: 001
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AUTHOR: Lifehita, Yo. V. ,';jir.f f B O

3 “pro osged byjthe method of localized spactral P

ATOPIC TAGS. dii‘fusion annealing, sr.voct"um analyuls s molybdenmn, chr:omi\m\J nicPel N |
L . 27 77 T
AB.TRAC'I" : The method of locallzed spectral analvsis is used: to invest:.pate tha o
©_process. qf_interdiffusion ‘in‘ triple layer samples of molybdenum, “chromium, and

~ nickel, The sample serves as one electrode, wnile a steel knife edge placed - v
parallel to the surface of the sample along the x. axis is used as the other elec-’ ;
trode. By measuring the relative intensities of the appropriate spectral lines at:
different positions along the arc, the concentration of & particular element a3 a ;
function of depth (%) can be uatermned. The method is applied specifically to

,r-}rirobtainedfb' yacuun-condensation of . - I
enirations-with-depth-are—-
d,after annealing at 11000

for 100 hours. Orig. art has" 3 diugmms.,
Curd 1/2 e i o
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| _:g:pédti;eii" ansljets of, niobium

f;Ol‘WB.: VQ 51 no- 6' 1965, 690‘692 . oo

TOP tc T&CLS_T' niobium, spectrum analyeia, impurity content

gAG'J!’,. A mathod,é pée ta for dote qu pur:.tiee $n netallic niobi‘.nns
Sn; 9Lt Ly Co ’70::, sing a mean dispergion spedtro-|

graph., The meth “of fraotions.l va.porization is employed to avoid difficulties with
the band atricture of the niobium apectrum. -A'de arc (240 v, 10 8) is used to - :
i {obtain the speatrum. ‘The analytic pairs of lines are given for each cf the impuri-

~{tiets. - Analysie was mede of three standard samples, the results of which are given |
in & table. The method of fractional vaporization cannet be used for tantalum since
if'. ie less volatile than niobium, go the mothod of complete cumbustion of the sample

aensitivify“fo‘“'ﬁn “the slenanta-except: tantalum was- 5-10
3 reprod ' of'the analysie results ms +15% Or
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TITLES Spéctroscopic study of_the interaction between charged particle beams and |.

SOURCE: ~Optika 1 spektroskopiys, Ve 19, no. 1, 1965, 19-25
plasma dlagnostics, gpectrum analysis

to assess the possibility of using spectro-
igation of processes invclved in plasma-beam
parameters deseribing | |
spectroscopic method based oni .
1ines produced vy the beam and; N
and in the saturation stagel“,

.TOPIC TAGS: plasma beam interaction,

ABSTRACT: The purpose of the paper is
scopic methods for & qualitative invest

"1 interaction and
the interaction. The author analyzes theoretically &

|4he comparison of the emission of identical spectral

the plasma, in both the linear stoge of the interaction
Tt is shown that from the known expression for the ratio of the emission intensl-
ties of the beam and of the plasma~beam system, and from known basic characteristic
of the emission (excitation function, effective excitation cross section), .
possible to determine both the basic plasma parameters guch as temperature den~ | NS
sity, and their time dependence. Orig. art. hasg 18 formulas. v e
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A. K.; Bolotin, L. 1.; Lyapkalo, Yu. M, [3 I
+

. AUTHOR: Lifshits, Ye, V.3 Berezin,
. i AR

ORG: none
£ charged parti-

TITLE: spectroscopic investigation of the {nteraction between beams ©

cles and a plasma
SOURCE: AN UKrSSR. Magnitnyye lovushki (Magnétic traps). Kiev, Naukova dumka, 1965,

207-221
charged particle,

TOPIC TAGS: electron temperature, jon temperature, plasma physics,

| electron beam, ;.r;,c,—l-munm

i

| A2STRACT: The authors consid

éffundamental processes which take place dur
_{lplasma and determine the basic parameters
for this interaction. The electron tempera
surements were made

ities for spectrogcopic analysis of the
ion of charged articles with a
which are characteristic

ture, ion temperature and rf field strength
ape determined. The mea for instantaneous and time-averaged values.
An electron beam (with a current of 12 a and an energy of_20 kv) was passed through a |—
discharge tube in yhich the pressure Was varied from 8¢10 Y 4o 10 2 mm Hg. The cur-
The beam was 20 wm in diameter.

rent pulse duration was 4.5 psec with a prf of 50 cps. )
The density of the plasma formed during passage of the beam through the shock tube —

er the possibil
ing interact

and relationships
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d beam were located in a constant mag-

i | peached a value of 6-101! em™3. The plasma an
The shock tube was filled successive-

netic field with an intensity ‘of 1200 oersteds.
ly with argon, helium, hydrogen, air. and mixtures of gases. A detailed description is

" B .| given of the experimental procedure and analytical formulas used in measuring the elec
tron and ion temperatures. orig. art. has: 9 figures, 4 tables, 8 formulas.
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ORG: none A : - B

TITLE: Spectroscopic investigation of the interaction of p
particle beams

asma with charged

e N RIS e v s e g T,

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 6, 1966, 1087-1093

TOPIC TAGS: plasma, plasma oscillation, plasma high frequency oscillation, plasma
electron temperature, plasma ion temperature, electron beam, charged particle beam

e PR

ABSTRACT: A spectroscopic study was made of processes taking place in the inter-
“action of beams with plasma in order to establish quantitatively the main parameters
L of the prbcess and their interdependencies. Electron temperature, ion temperature,

! and high-frequency field strength were determined experimentally. In the electron-
temperature measure¢ments, a 12-amp, 20-kev electron beam was passed through a dis-
charge tube at pressures from 8 x 107" to 10"2 mm Hg. Pulse duration was 4.5 usec,
frequency 50 pulses per sec, and beam diameter 20 mm. Plasma density with passage

of the beam reached 6 x ].0ll per em3. The process took place in a constant magnetic
field of 0.12 emu. The discharge tube was filled successively with argon, helium,
hydrogen, and air. High-frequency oscillations generated by passing an electron beam
through a plasma were measured within the 600—2000 and 2400—7500 Mc ranges.
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Oscillations within these ranges occurred at pressures of 5 x 10~ 3 and lower, the
averaged electron temperatures being 88, 65, and 66 ev at 5 x 10~ 3, 4 x 10° , and
3x1073 m Hg, respectively. The electron temperatures at higher pressures
(1 x 1072 mwm Hg), where no oscillations .occurred, were 2 to 3.5 times lower.
Measurements of the radiation intensity were conducted to determine the character
of its relation to the current pulse. The shape of the luminosity curve suggested
| that 1t is a result of high-frequency plasma oscillations and, to a greater degree,
of the collisimless heating of plasma electrons. The ion-temperature measurements
' were based on profiles of the spectral lines of ions and atoms. A _table summarizes
the results from ion~temperature measurements for oxygen, helium, hydrogen, and air
and hydrogen. At higher pressures, high-frequency oscillations did not occur, while
ion temperatures were about half the values given in the table. The temperature rise
apparently is caused by both collisions and the effect of a constant electric field.
A profile widening observed in the case of hydrogen atoms is attributed to the high-
frequency Stark effect. The authors thank Ya. B. Faynberg for a continued interest
in the work and for valuable discussions and V. Ye., Ivanov, L. I. Bolotin, and V. G, |
Padalka for interest in the work and discussion of results.  Orig. art. has' 4 fig-
" ures and 2 tables. = : . [FP] '
. o, :/
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. ’ II.
#0n the asymptotic type of flow in the vicinity of Laval nozzle centre
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APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3"



"APPROVED FQR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910008-3

(m)/Em(d)/FCS(k,/EﬂAu) Pd-1

e it e e i 4 47

tm/O“ / / 10958’

: AB"TRAC‘E » .,In their: note the autbors ret‘omulate preuously knom solu—- -
‘tmns ‘of ‘the eguations desacribing: the gas flow in the vicinity of a linme
pa.snng througb ‘the speed of sound. This is followed by a discusaion of ©
the repercuasion of & slight break im the sonic line, Contrary to the

' conclusions of A. A. Nikol'skiy end G. I. Taganov (Prikl. matem. i mekhan.,’
+.| 1948, 1¢, No 4, 481-502), there can cxist o simple wave-type ges flov in
‘the region beheen some point on the ‘gonic lina and thc break in comprea- .
sion is preceded by the emorgence of & boundary line representing the .
envelope of the family of pectilinear characteristice., The article dig=’

b .| cuszes alsg: certain sspacta of othar apocial aolutions ltrinanisl golu= -
e : Orig. ax't. haa: '2 fisures. 2 ormulas, _- ]
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TITLE: Asymptotic type of plane-parallel flow in vicinity of Laval
nozzle;center, .

SOURCE: AN SSSR. Doklady*, Ve 154, no. 2, 196k,290-293

. TOPIC TAGS: gas dynamics, Laval nozzle, plane-parallel flow, hydro-
1.1 mechanics, hydrodynamics, Cauchy problem, subsonic gas flow, tran=-
- sonic gas flow - :

: ',}:lABSTRACT: The following differential equation is derived for
;:describing gas flow in the vicinity of the Laval ‘nozzle center:

. d¥ F —5n¥ 48P TFY + ¥
. L Fem w—hY )
"1 "An attempt was then made toO construct only thos
i+ flow which do not possess singularities in the
. ' 'yelocity components along-the coordinates on the C~
in the center of the nozzle. The streamlines av the points of

. Curd ‘ l/ B e et _ -.._._ ——— R -4 L. .,...-__.;..’...,_..._...-.,.A..,.__;..__.v_ e e . .A---" -
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i intersection with ¢ characterist
i - -The gas travel in the intake port
' - .axis and the center of the C9 chara

. "the left of thewy axis.
‘transition through the point C denotes
“icharacteristic in tha physical planee.
- iof the flow on the c9 characteristi

"‘Ethe function ,.“V.(F) in the vicinity

f ¥ n—"-n"-—ln-\- a,AF 4 as

A

N

i
tf;fTﬁe coefficiehﬁs7é1 depend only upon n
8. by, and tha exponent A of the

. ;o%tained by  %_:F‘;N1ﬁQ_(;,:'g

2R3
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cteristic is expressed by one O

- ‘the connecting singular points A (0,0) and ¢(n2, -n .
(6) with an initial segment located %O

‘integral curves of equation
The point A corresponds to
the intersection of the CO :
The nature of the singularity | =

¢ is defined by decomposition of
of thé’pO%EE”E“ e : _
A TY) L

énd bhé éqbitrar&’constant»,,ff
first term-0
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O . Calculations showed that a solution to equation_ can be obtained ?
- . with an exponent of K = 20/11 (n = 11) which will yield an analytic |
gas flow in the vicinity of the cC characteristic. This flow will

! 'be obtained with Ay = 0.111 Ay (A2 and A; - arbitrary constants),

- whereupon the velocity with a shock wave will remain supersonic.
‘Flows with K = L/3 and 20/1l can be considered as having an

" asymptotic nature in the vicinity of the nozzle center, but which

_ can be realized with other forms of walls. The peculiarities in
them do not originate on the walls, but in the flow jtself, at the.
point of intersection of the sound 1ine with the axis of symmetry
‘and they then shift to the duct's exhaust part. Orig. art. has!

.15 equations. :

U

LSSOCIATION: ~Vy*chislitel'ny*y tseutr Akademii nauk 9SSR (Computer
© . center, Academy of Sciences SSSR) o
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TITLE: (Causes of the formation of shock waves {n de Laval nozzles
SOURCE: AN SSSR. Doklady*, Ve 154, mo. 5, 1964. 1052-1055

TOPIC TAGS: de Laval.mnozzle, Laval nozzle, supersonic nozzle, shock wave, shock
wave formation rocket ;motoT; rocket motor jet _

- ABSTRACT: The causes leading to the generation of shock waves mear the de Laval
nozzle throat were analyzed by O.5. Ry* zhov (Prikl. matem. i mekh., 27, 0O 2
{1963) 309) on the example of one special solution of a systed of equations des~
cribing the transonic flow of gas. The present article is devoted to the examina=
tion of a more simplified class of solutious of equations for transonic flow

_ % g _, du 0o

— on-
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" 'In this -particular case, x and y are dimensionless cartesian coordinates, and the
dimensionless funtions U and v are propox;lci.onal to the vector component of the in-
“duced particle velocity along these axese A discontinuous golution of equation L)
_produces the following cauchy problem. Suppose that, at ¥ = 0, 1.e. 00 the flow's

~axis of symmetry. We have, ce e : .
g — Ay 1% wohen £ <0; = A when x>0, v=0
(A4 >0, A > 0)..

It is assumed that the'vnluc:i for the exponent k are contnined' within the interval ‘
1k 2. Discontinuous solutions of system (1) describe 8 flow with a_shock wave.

Such equations should satisfy, in addition to the initial data of (2), supplemen-
tary boundary conditions on the wave front: the equation for the shock polor 1line

2 (e — ot = (s =0 )

’ .

et PSR Y i
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and t_he relation
- dx d
uz'g&"" U, = Uy 71%'*' Uz

It is easy
' @®.

u s e (B, v = geeng (B),

. E = xly",

wherein the equation for
initial data of

to show that the unkaown golution to the cauchy problem 1s solf

the wave front has the form §‘= 'E;,, ==
(2) leads to the requirement that the integral curve of

CIA-RDP86-00513R000929910008-3

-modeling

n=2/@2 —h),
The

]

a constant.

. gy —bF—5n¥ L 6P HTFY T
; F= @w—F v

yielding the field of f£low near the nozzle
its singulax point

near A by the expansion .

throat,
A (0,0), which c_:orresponds to the x axis.

would begin and terminate in
This curve 18 Adefined

-—-

Yo 2lF—2

3t —Tn+4 (4n?
wioTokd g2

—1 2 3'—‘1";"‘ -“
at2) = ntd g,
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As concerns the boundary conditions (3)'an;i (4), they assume the form
' F3+F3=2n2, ‘1’5+Wn=-—2n(7n—-5). ,. i
. . ' . "

in the plage F¥ If

Az 1 : -
0< A < {asina (i —1) sinzt (e +200%°

then a shock wave originates with supersonic velocity along both sides. The
latter inequalities also assure & further increase in velocity and expansion of
. flow in the region behind the shock wave; but this expansion takes place more
" slowly than in continuous f£lows. Orig. art. has: 2 figures and 12 equatious.

ASSOCIATION: Vy*chislitel'ny%y tseatr akademii nauk SSSR (Computer Center Acadeny
of Sciences SSSR) -
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Ry*zhov.

, Transition throughAthe sonic velocity in Laval hoééleé with circular cross

B Doklady* v.‘158, no. 3, 964, 562-565

TOPIC TAGS'c Laval nozzle, transonic velocity, shock wave, nozzle design, super— A

'eonic;nozzle :

ABSTRAC v Von” Karman equations dcscribing axisymmetrical transonic flow are used

“for the: analysis of ‘the flow in elrzular: supersonic’ nozzles. It is demonstrared -

_that the flow has. ‘an asymptotic character in the center of -the nozzle. 1Its special

‘features otiginate in the flow itself and not on the nozzles'walls. Two types of
“i‘-asywptotim £low-are.shown. with different velocity fields. 1In the case of dis- R
-~ continuous. flaw, “the shock wave. originates in the. center of the ‘nozzle and them - — - K

‘drifts down- the flow. It is “concluded - that the formatien of shock waves in the
"» vininity ‘of . the throat of the nozzle is-due to a long transition zone. An 1ncreased

distance between the throat and the inlet ‘results-in a slower expansion of gases
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*?*and consequently in the formation of - flow discantinuities. In a 11mitiny case the N

" “velocity behind the shock wave is equal to the critical velocity along the axis of -
 .symmetty of the nozzle. Orig. art has' 11 formulas and 4 figures.

i Vychislitel'nyy tsentr Akademii nauk SSSR (Compuq;gg Center, AN,§§§§Z;"
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usmc*re 'me autnor revievs bricnr tba uruer wark on the subject and cone
' giders the encounter of & scuad line end a wvesk shock wvave such thal elong the in=
coming charscteristic there ig Giscontinuity of the first darivatives of the ,
velocity vector ceaponeuts, end in sddition, the gecond derivatives are tafinite
teyond the charscterietic. This type of singulerity is more cemplicated then that
considered ty previous fnvestigetors, The hodograph method of 8. Ae Ctapiyein {8
uged Por the solution, The results shov that finite digcontinuities of secon’
end higher derivetives of the velocity vecter do not give rise to & shock vave at

of the -Jinss Thise %e;:tm vtth ee:l&r' multa, 1«.& to the
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TITLE: On the variation in gas dispersion in the designed working cycle of a Laval
nozzle :

SOURCE: Zhurmal vychislitel'noy matematiki i matematicheskoy fiziki, v. 6, No. 2,
1966, 276-287

TOPIC TAGS: Laval nozzle, gas flovw, gasdynamics

S b
ABSTRACT: Gég'flow through a lLaval nozzle}is studied from the standpoint that the

formulation of the problem may be simplified because the change in gas dispersion is
continuous. At the same time, mathematical simplifications arising from the assump-
tion that small changes in nozzle form are insignificant are avoided, it being assumed
that the projection of the contowr of the nozzle on the plane of the hodograph is not
given, but that its determination must proceed from the process of solution of the
boundary value problem jtself. The direct problem of the theory of the nozzle thus L
has two aspects. The first reduces to the question of whether in a unit of time vari-
ous quantities of gas may be released through nozzle channels of a given form without

changing the qualitative properties of the flow. On the other hand, one must assume

UDC: 517.9:533.7
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_ fipst assumption holds if the asymptotic type

. center of the nozzle; but
ly limited.
pothesis. Orig. art. has:
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that the gas dispersion takes on discrete values which differ
thus necessitating qualitative changes with changes in flow.

, if it does mot change,
Various types of asymptotic gas movement are studied to support this hy-
61 formulas, 3 figures.

~
[y

by finite quantities,
It is shown that the

the region near the
flow are strict-

of flow changes in
then changes in gas
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L jEshits, 2. D 208-88/10

AUTHOR: Lifshits, 2.M., Moskovskaya, G.M., Pass, M.I, L AT
TITLE: X Wew Type of a Large Generator Tetrode (Novyy tip moshchnogo

‘ generatornogo tetroda)

' PERIODICAL: Radiotekhnika, 1957, Vol 42, Nr 8, pp 66-69 (UssRr)

r ABSTRACT: The tetrode mentioned is desoribed. It ig destined to be used for
- the short-wave range and is available in two kinds of finish:
with air- end with water cooling. The cathode system oonsists of
12 single filaments of carbide-tungsten wire. The anode is a
copper box with a ring to which a piston is welded. To the cuter
surface of the anode copper blades are welded for air cooling.
In its interior the anode is electrolytically coated with black
chromium. The grid surface is also coated with zirconium in order
< to reduce beam energy reflection. The inductivity of the electrode
- leads, and in particular of the screened grid is low. This was
attained by the application of an anmlar lesd of the screened
grid. The electric data of the tetrode are: heater filament
voltage 6,3 V, filament current 98 A, voltage of anode feed
( without modulation) at frequencies below 25 kc ... 10 kV,
voltage of the screened grid (maximum) ... 2 KV, slope of the
characteristioc 20 mA/ volt, amplification coefficient of the
first grid with respect to the second ...J9, emission current of
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AUTHORS: Lifshits, ZoMoy Moskovskaya, G.M., and Libman, I.S:y

Terbvers of the Socieity (see Association)
TITLE: New modulator power triodes
PERIODICAL: Radiotekhnika, V. 175 1Oe 1, 1962, 59 - 61

TEXT: New types of power triodes TM-3A (GM-3A) and ™-3A (GM-3B)
are described, some drawings, characteristics and the usual cata-
logue data are given. The triodes were developed for low and video
frequency range, with anode dissipation of 7.5 kW; new anti-emiss-
ion surfacing is used %o reduce thermal emission of the grid and
high vacuum 1is obtained by the use of metallic getter. GM-3A triode ‘
nas water cooled anodey GM-3B - alr cooled. The cathode consists of
gix loops- of thoriated carbide tungsten wire forming a cylindrical
surface., Cylindrical grid is a nelical winding of molybdenum wire
covered with platinum in order to reduce thermal emission. The ano-
de of the air cooled triode has cooling fins; the inner surface of
the anode is covered with electrolytic black chromium to reduce the
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reflection of the cathode radiation and, by this means, to reduce
the thermal current of the grid. The getter is of titanium and zir-
conium. The triodes can be employed as oscillators and for power
amplification up to 25 - 30 Mc/s. There are 6 figures.

N ASSOCIATION: Nauchno-tekhnicheskoye ooshchestvo radiotekhniki 1
' elektrosvyazi im. A.S. Popova (Scientific and Techni-
cal Society of Radio Engineering and Flectrical Com-

munications imeni A.S. Popov) [Abstractor’s note:
Name of association taken from first page of journal]

SUBMITTED: July 3, 1961
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LIFSHITS, Z:M.; MOSKOVSKAYA,
1:9-€1 Ja

New power modulator trides. Radiotekhnika 17 no.
162. (MIRA 15:2)

1. Deystvitel'nyye chleny Nauchno-tekhnicheskogo obshchestva

. radiotekhniki i elektrosvyazl imeni Popova.
: (Triodes) (Modulation (Electronics))
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